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ABSTRACT ' 

A listing o£ awarj^s made by the Division o£ Science 
Education Development . and Research (SEDR) o£ the National^ Science 
Foundation (NSF) during fiscal year 1980 and 1981 and selected 
related pro jects supported in earlier years is presented. All , 
references made to actual award amounts are noted, as Subject tp 
ad j^ustments >y finandial statements prepared! by NS^ at the qlose of 
fiscal years reviewed. It is noised that purchase order s / funds > far 
personnel as provided in the Intergovernihental Personnel Act, and 
International Travel Awards are excluded from the- repoift* The 
document opens with a discussion of pre-college mathematics using 
computers, which looks at: (1) the role of the National Science 
foundation; (2) changes that are possible; U) the projects; and (4) 
the fut\ire. This portion considers questions such as: (1) What are 
some o£ the substantive' improvements in the mathematics curriculum 
that the computer makes possible? (2). Can young children learn 
mathematics using computers? andv (3) What iiew , equipment Seems to be 
useful? The bulk of the document is devoted to a presentation of 
project summaries. The table of contents refers to projects . ^ 
alphabetized first by states, and ihen by institutioris within each 
^tate. (MP) . k ' ' ^ 
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This report prc^nts a listing of awards made by the Division of Science Education Develop- 
ment and Research (SEDR) during fiscal years 1980 and 1981 and earlier years. All references made 
in this document to actuaUwaoi^mminia^ by financial statements pre- 

pared by NSF at the close'of fiscal years 1980 and 1981 a/i* in these earlier years. 

Division-initiated funding actions excluded from this rc(pbrt,are: 

Purchase Orders , > 

Funds for Personnel (IntergovernmentarPersonnel Act) 

International Travel Awards 

• 

Awards which received support from organizations within or outside the Division show the source of 
that support. 

The following definitions apply: ' ' , 

••Award'\ refers to financial support given in the form of a grant, a contract, or other 
arrangement, depending upon the nature of the research or development work to be com- 
pleted and the terms of performance. , \ . - 

" Principal lnvestigatbr" refers to the individual designated by the'awardee (and approved 
by NSF) who is responsible fot the seitnUfic or technical direction ofihe project. 

"Institution" refers to any college, university, public or private laboratory, industry, or 
other organization, whetjier operating for ^fit or on a non-profit basis, as well as State 
and locgl governments and Federal 'organizations. * . 

t Note: Dat^for this report wefe takcil frofli program records and-thereforemayiliffer from offi- 
cial National Science Foundation source documents which a rd generated from the Management 
Information System data base containing differcfnt inclusions/exclusions. \ " 

The reader is reminded that the primary source of further information on a project is the Prin- 
dpal Investigator in each instance, who may be.reached at the academic address given. 



FOREWORD 



In the last few decades, the Basic sciences have produced an avalanche of new information and 
technology. However, oiir nation's ability to convert that information into useful knowledge that 
will benent society will depend in large measure upon the ability of our citizens to function effec- 
tively in an increasingly scientific and technological world. It is becoming imperative that we have a 
population educated in science, mathematical and, increasingly, in the understanding of computers. 

The National Science Foundation Act of I9S0 (as amended) specirically includes the provision 
in SeOv, 3.(&K4) that the Foundation is *Ho foster and support thl&.development and use of computers 
and other scientiflc methods ai^d technologies, primarily for I'esearbh and eaucation in the sciences/' 
It is in fuinilmcnt of this fuifction that the high-leverage projects described in this book have been 
supported by the Foundation's Science and Engineering Education Directorate. They are repre- 
sentative of our efforts to assist education in the United States to meet the needs and opportunities 
of the age of information. / 



Walter L.Gillespie 
Acting Assistant Director for Science 
and Engineering Education 
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Pre-College Mathematics Using Computers 



Mathematical skills are viewed.by society as an important 
indicator of the quality ofeducation that our nation^ school 
children are receiving. Declining national test scores brii|g 
newspaper headlines proclaiming concern for the quality of 
education; rising scores tend to reassure a concerned public 
al^out the wise investment of tax doll^ns. 

However, for our youjig people who are to become futurt 
scientists, engineers^ arid tech^i^QMp^ skills 
are analytical tools prerequisitcr'ro thl^'mastery of thes^ in- 
creasingly complex prqfessionsv ¥bung [^eople^re the 
human resources that are vital in r^^intaining and improv- 
ing the industrial base that supports 'a healthy nation and 
k strong economy. / 

Since World War 11 mathematics haU^een' Joined by a 
new analytical tool in business, iiuiusjry, government and 
the military— (he computer The use of the computer is hav- 
ing profound effects on all of these segments of our society. 
The c(^puter does thing^ faster,^nd by doing l^hings faster 
it transfdrms the way we are able to think about the activi- 
tfies themselves. 

But the computer which is in the process of changing so 
much of our'society has, thus far, had little impact on our 
schools. Dr. J.C.R. Licfclider of M l.T. says, in a national 
^tudy of Technology in Science Educ;atiQn, ""Education is 
npt only missing a great opportunity, it is*^ failing to^ dis- 
charge a respon^bility."/ 

American education is just beginning to incorporate the 
computer intp instruction in larger numbers. In the last 
ihreeyears, the low price and easy accessibility of themicro- 
compulq^ have motivated even financially distressed school 
districts to spend their own money to enter the computer 
age. A recent report from the National Center for Educa- 
tional Statistic; indicates, however, that the primary use^ 
for the computers presently in the schools is for computer 
literacy.^ As yet the computer has not become the primary 
tool of mathematics. 

Many leading mathematicians, computer scientists and 
educators believe thatuhe computer will dramatically af- 
fect what students need to leaf n^in pre-college mathematics. 
Examples — exemplars— of vyjiatchange^ these might be are 
the subject of this volume. 



'Licklider, J.C.R. , "Technology in Science Education: The Next Ten 
Year^." National Science Foundation juty 1979, U.S. Government Print- 
ing Office, GPO 038-000-00432 ($2.50), p. 3. \ 

'National Center for Educational l^tatistics, '^Student Use of Computers ' 
in Schools." U.S. Department of Education, Room 620, Presidential 
Building, 6525 Bellcrest Road, Hyattsville,. MD 20782. \ , 



The Role of the National Science FoundatKin 

The National Science Foundation hiis the mission, uricter 
its-Organic Act (P.L. 81-507), to improve the health of ^ci- 
ehce and science edticatioriih the United States, For over 
twenty years^ NSP's Dfiyelopment in Science Education 
^Program and its predecessors have been supporting experi- 
mental computing projects m sci^^ mathematics, and 
engineering educatipn. Thi^ooklet, which focUses on pre- 
college mathematics and coitipiiting, provides summaries of 
these projects supported in Fiscal Years 1980 and 1981. 
ai^d highlights some .of the projects supported in earlier 
years. It is the Foundation's role to offer a variety of dif- 
ferent approaches among which state and local groups may 
choose. If- they wish to do so. 

* The Changes that are Possible 

What are some of the substantive improvements in the math- 
ematics curriculum: that the computer makes possible? 

The Spatial and dynamic qualities of mathematics can be 
emphasized. The spatial and dynamic aspects of m^the*- 
matics are some of the most difficult* for students to master. 
When studying geometry, the (Computer can offer the student 
the ability to create an object on the screen, to turn jt and 
view it from any angle. These capabilities promise signifi- 
cant improvement over a textbook in which the student sees 
only stationary bbjects and* is required to imagine hoW 

/ they might change as a result of an event or, at best. Ima- 
gine how the object changed from one illustration to another. 

Algorithmic reasoning cati be exerciM^and tested, Tht 
result of the National Assessment of Educational Prog^ss 
(NAEP) rna^s it clear that while students perform well on 
basic^ritl^jgittp^l operations (addition, subtraction; etc.) 
their abilities ^Itaiidle complexity — to solve problems, to 
understanij a problem and to choose an appropriate method 
for solving.it— are declining. A prelimimary study by Clement, 
Lochhead and Soloway the University of Mstssacljiusetts 
indicates that writing computer programs to find solutions 
to problems helps the'student to improve his problem-solving 
abilities through creating an appropriate design and inter- 
acting with the computer to test the quality of the $olution.^ 
The usefulness of m^jthiSmatics can be demonstrated more 
readily. The usefulness of mathematics is often difficult to 

' X^lement, JohnVJilck Lochhead, and Elliot Soloway, ^'Cognitive Proc- 
esses Involved in Algebraic Symboli^aUon/' Cognitive Development 
Project, Dept. of Physics and Astronomy, If. of Masschusetts, Amherst, 
VlA01003i July 13: C979. - 




understand, especially by those students lessjnspircd by 
traditional mathematics instructioTh^reatin^oniputer 
music and art, however, which demonstrate or utilize the 
underlying mathemati(^al concepts in these .creative efforts, , 
helps to build an understanding of mathematics as a sophis- 
ticated language— a tool to facilitate communication/ 
, ^How CM the computei^also enhance our ability to teacli 
mlthematics? 

Using a. computer makes possible the introduction 6f 
mathematical ideas at earlier ages. Introductory statistics, 
for example, used to be considerbd|ar^4r^dlergraduate or. 
advanced high school course chiefly because^f the cumber- 
some data-handling techniques rather than the complexity 
^ of the Statistical ideas. The concepts Of sti^tistical surveys 
and data collection and analysis which many childiren enjoy 
can nou^ be studied, tor example, in middle school using the 
computer to actually manipulate, the data. 

The computer can enhance the mathematics learning en- 
vironfnent by enabling the student to generate and solve 
problems. The speed of the computer lets the student do 
more homework^ protyjen^ in a given time period. The com- 
puter can also be usecHcngive the student help in the basic 
arithmetic skills through Urill and^ractjce. 

Wliat otiier conditions are necessary tp realize tliese im- 
provements? 

Identifying^ diverse, innovative, promising an^d successful 
new approached is a crucial part or the challenge. Innova- 
^ tive strategies require the attention of the educational com- 
munity—parents, teachers, state and local government and 
professional societies- before improvements can be avail- 
able to many school childreix^ 

During the summer of 1981 , Tegional meetings were held 
\ around the United States. Repcesentatives of many of the 
projects in this booklet and other experts discussed these 
projects and other innovative activities and tried to predict 
what changes could and should be expected in the next ten 
years, given the availability of computersMt a final retro- 
spective gathering which inqluded representatives from all 
four meetings, the participants stated that in addition to 
creative ideas, the following conditions were also necessary 
before.a real improvement in mathematics education could 
be realized: « , 

High quality reliable hardware, software and courseware 
' are needed in sufficient quantities in schools ij[ cqpiputing 
is to have an educational impact. Hardware that works con- 
sistently, software that is easy to- use and reliable, and 
large quantities of high quality courseware are all needed so 
that the computer can be used consistently and productively 
by all telphers and students. 

Educators^teachers, administrators, school boatds^^eed 
to be informed and educated in these enhancements and 
changes in mathematics education and in the use of the 
comphter itself (computer^ literacy). 

Support structures must be created or fortified to offer 
assistance and continuing education for teachers in the 
classroom. Teachers need continuing support inHhe use of 
hardware arid software (telephone hot lines or ••800" numbers 



to experts,'for example) and continuing assistance on crea- 
tive and effective ways to use the cQmputer in class. 

The knowledge qni^otential of this approach to mathe- 
matics education should be available^ to all citizens. Know- 
ing both tnathematics and computing provides access^to 
high leVel Jobs and professions. All of our citizens should 
have access to these new skills. 

» ■ _ . ■ - ■ ■ 

The Pro]ects > - . 

All of the36'projects funded in FY^80 and FY 81 empha- 
size the development of prototypes of cour^ware for tea(;h- 
ing, learnings anddoing mathematics. While only merit (not 
geography) Y^)as^nsidered in awarding the grants, these 
projects are l^l(mg conducted throughout the United States; 
as can be seen in Figuje I. ^ . / / -^^^ 



Figure 1 ; U - V 

FY 1980 AND FY .1961 / 
PRE-COLLEGE^THEMATICS USING COMPUTERS 

> NUMBER OF PROJECTS BY STATE 




The project;s suggest a series of questions that the com- 
munity is pondering, and a number of areas for fui;ther 
research and development. 

Whit topics in mttbenuitics tttract experinieiitati|ri? 

The first s^ven categories of Figure 2 are basojlLon the 
categories of mathematics use.d in a report from^loic Na- 
tional CouncH^ Teachers of Mathematics, Priorit)es 6t 
S^ool Mathematics (PRISM).^ The mathematical topics 
chosen by the projects reflect the high priorities of the 
school community; The large number of projects in arith- 
metic responds to the stress on basic skiflsC^easurement 



* Priorities in School Mathematics: Executive Summary of the PRISM 
Project, National Council of Teachers of Mathematics, Inc., 1906 Associa- 
tion Drive, Reston, Vii^nfaM209l, 1981, p. ' 
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is addressed iA portions of one or Mo projects but is not the 
primary iQterest of iiriy of them. 

FY 1960 AND FY 1961 
PRE-COtUQE MATHEMATICS USINQ COMPUTERS 
. 'PROJECTS BY TOPIC 

ARITHMETIC . ^ ^ 

«: WHOLE NUMBERS ^ ^^^^^^^^^ 

FRACTIONS AND DECIMALS ^^^^^H^Hi t 

• RATIO, ^HOPORTION. AND PERCENT . ^ . 

MEASUREMENT / ^ ' ^ ' 

ALGEBRA PMI : 

GEOMETRY P^MM 

PRoSaBILITY AND STATISTICS X^J^ PB^ B 

COMPUTER LITERACY " " " . " , 

• PROBLEM SOLVING ■■■■IW^H 

t HIGH SCHOOL LEVEL ^^^^^^^ 
MATHEMATICS-COMBINATIONS P^^^^— 

SCIENCE AND MATHEMATI6S pWBipi ^ ^ \ , 

^ 0 1 2 3 4 6 6 7 8 
NUMBER OF PROJECTS 

Eightiprojects are working on prdblem solving, and the 
National Council of Teachers of Mathematics Agendia for 
Action (Recommcn^a{ioi[i I) stresses pfoblem solving as 
one of the mpst important activities fqr mathematics educa- 
tion in the Ws.* 

The category, high-school-level mathematics cbmbina- 
tiohs, includes projects which are attempting to discover, 
the most useful ways of incorporating computer graphics in 
trigonometry, geometry^ algebra and even arithmetic. These ' 
projects are trying to weave the ^computer mtp4he high 
school mathematicsicurriciilum in places where students or 
teaqhers have special difficulties in teaching or learning 
mathematics. \ , ^' 

Can young children learn npathcmi^tlcs, using coihputers? 
Ten ifcnxs ago the conventional wisdom was that a 4th 
grader was the youngest Child that could use computers ef- 
fectively. Microcomputers with color and sound iiave 
changed things a lot. Three projects (Piestrup, Kraus, Gat- 
tegno) are working with children in the first tliree grades. 

William Kraus at WittenWg University is workiirg.on a 
strategy for using the game of gojf to tes^ch estimation of 
angles and lengths. Figure 4 illustrates the golf game. The 
lower righthand corner of the screen indicp^tes the quadrants 
of the circle and the angles 0, 90/J8ip, and 270. The black 
line above the word ^'how'^ is the leifgth o^the^iits to 6e 
estimated for the distance of the drives and putts. The game 
can be played with up to four players. Both pl£l,Cement and 
numbers of sartd traps aiid water hazards vary with each 
fame. Placement of the tee and green is also varied. 

>'\ ' • , . f ■ 

*>f n Attndafof A cHon: Recommendations for School Mathematics of the 
1980%, National Council of Teachers of Mathematics, Inc., 1906 Associa- 
Uon Drive, Reston, VA 22091; pp.; 2-5. 1 



Prelifninary Jesuits indicate that ycryVyoung children can 
become ''mathematics-ready'* and -can learn^mathematics 
by using computers. 




Figure 4. William Kraus uses a golf game to teach students to estimate 

length^andTangles. ^ ' 



Will Interactive graphics Improve learning? For whom? 

Many of the^e projects are conducted in urban sct}Ools; they 
involve many minorities and are concerned with^the prob* 
/lems womqn have experienced historically in learning math^ 
emalics. Adults are the focus of projects at Virginia Com- 
monwealth University and the University of California at 
Santa Barbara; and adults will be part of the rield-test pop- 
ulations of other project^. 

The computer is a promising vehicle for makipg mathe* 
matics mbre accessible and understandable for a greater 
proportion of the' population than succeeded in mathe- 
matics -using just a' teacher, textbook and the traditional" 
'classroom.^ 




Figure 5. Judith Hakes i^eveloping iimulations or ener^ Use for late 
etemem^ry grades at the All- Indian Pueblo Council. \ r 



Can students improve their abilities to sotve problems? 

The term "problem solving"^govers a wide variety of topics. 
The current interest in prbblem solving includes the mathe- 
matical statement or word problems of the past. It also 
includes decision-making skills and procedures aiid real- 
world problems in which there may be rrk)re thkn one cor- 
rect answer, to the -problem. One of th^, goal^ is to help 
students to learn good methods for identifying, analyzing 
and solving problems. The computer can illustrate the situa- 
tion with moving graphics or (if a videodisc is used) with 
still or moving pictures of the event. The student can ex- 
plore and experiment by getting feedback from the computer 
before deciding wbich solution is appropriate. The prob- 
lems can also have realistic numbers radherN than numbers 
chosen to "come out even." 




Figure 6. Mary O race Kuntowskiatthe UniveriityorFloridiiiworkingon 
both mathematical and ^Veal*world** problem solving for grades 5 through 12. 



What new ci|uipment seems to be useful? A change rn the 
brand of equipment proposed is rarely suggested by the 
Program; it was not suggested on any of these projects. 



FigUit 7. Judah Schwartz'i project at the Education Development Center, 
Inc. explores mathematical W9rd problem solving<in contexts interesting to 
junior high school students. Both print and microcomputer>based mate- 
rials are being developed. 

\. • ■ . ^ ' . . .J • ' 



HARDWARE CHOSEN BY PRINCIPAL INVESTIGATORS 



<APPLE.II 
APPLE It AND TRS-eii& 
APPLE II ArTo Tl 9d/4 
APPLE II AND PEt 
AIARr - . 
COMMOOORE PET 
TERAK 

COLOR TRS'80 
HEATH/ZENITH 89 

COLOR MICRO PLATO 

RAMTEK 0160 

AND TEKTRONIX 4027 

OMR SYSTEM 

2 UNDECIDED 




2 3 

numbeh of phojects 



A major concern is whether or not we can effectively 
ci^eate courseware for the next five or ten years using the 
relatively lirhited equipment found in classrooms today^ Ar& « 
these the best tools with which to do exploratory work? 

Encouraging grantees to use the microcomputer of the 
future can be expensive and can make testing in thf scHqoIs 
cumbersome. These hardware prototypes are usually hand- 
built and available in only limited quantities. Furthermore,^ 
when the materials are prepared for publication they may 
have to be rewritten. These drawbacks, howeve^, are bal- 
ancecf by more sophisticated'^uthoring systems, better cdlor, 
resolution and sound, and larger memories. Taking advan- 
tage of the rapid improvement in the hardware appearing 
/ 0^^^^^ market, therefore^ will continue to be a major 
\ chi^tlenge for the courseware designer of the '80s. 
v^^YwQ projects will be using computer-controlled video- 
discs. Isaac Bejar at the Educational Jesting Service will be 
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working on elementary mathema^ips instructian. James 
Laffcy at the University of Washington will endeavor to 
interest minority students in careers in biotogy through 
courseware which explores the use of mathematics ih biology. 

Wky not use color? ManV projects arc using bdth color 
and sound. Other than as attentton-^etting features, ^yery 
little rationalization is given for why lhey are useful, but 
undoubtedly the relatively modest additional hardwar^e in- 
vestment required is one reason for choosing them. Many of 
the projects using black and white monitors chose them in*^ 
tentionally because they providelhe better resolu^on which 
is necessary Tor 'accurate graphs^and diagrams.' Effective 
uses of color and sound are both areas of opportunity for 
* further research and development activities. Onl^ one of 
these projects, Wallace Feurzeig*s at Bolt, BeraneW'and 
Newman, is researching the effective uses of sound in math- 
ematics courseware. Good research on both the motivational 
and instructional reinforcement qualities of color and sound 
would be useful in creating more effective courseware. Pub- 
lic support for this research would assure that the Hndings 
wei'e in the public domain. 

Probably the most compelling use of color thus far is 
Sharon Dugddle's ''Greeo Globs," an algebra game. The 
objective of the game is to write equations whose curves 
l6uch (and explode) all of the Green Globs. The ffl<we 
0\cA>s touched by an equation, the higher the score. 




Figure 9. Shardn Dugdaie nt the University of Illinois at Champaign/ 
Urbana wrote "Green Globs," an algebra game. Write an equation to 
touch as many Green Globs as you can. 
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Figure H . The Hall4)f Fame records the highest goring games. 



The coniputer keeps a record of the highest scoring gamls^ 
called i\\c H'd\V9t Fame, and other students can go back and^ 
replay these successful games. The students can learn from 
each other through this replay strategy as well by working 
together q/n gatpes. ' 

What linfuifcs were clmen? Approximately half of the 
projects are using BASIC and half arfe using PASCAL. Two 
projects use LOGO. The Program suggested no changes in 
language choice. 

How will the structure of the learaiuf enfironment 
change? ^ome people feel that the Tirst way a computer 
enters the classroom is as a tool for the teacher. If all 
materials are completely individualized, it bepomes more 
difflcult for schools to use the computer effectively with a 
small, initiaf hardware purchase. Very few schpols will ini- 
tially buy computers for each two or three children. Some 
projects arc writing coursewareJor the computer used as a 
teacher tool (Figure 1 2);'Qthers create materials for students 
to use individually or in groups (Figure 13). 

The cpmputer-centered classroom is a concept that is 
pearing more frequently in classrooms. Seymour Papert of 
M.t.T; described this approach as *Hhe computer as penciP*. 
Just as teachers now working. with students in class use 
pencils and paper and perhaps a hand calculator, in the 
future each student will have his own computer. The com- 
puter is a student tool within a classroom for creating pro- 
grams or doing algebra problems. This approach will not 
seem unreasonable when a powerful computer is as inex- 
pensive as a hand calculator is today. A variety of new 
environmeifts seems promising for our schools in the future. 

How much does It cost? These Fiscal Year 1980 and 1981 . 
projects represent a Federal investment of approximately 
$4,000,000. 

In Fiscal Year 1980,, a little over $2 million was invested; 
ill Fiscal Year 1981, the number is a little jcloser to SI.S 



Figure 12. Gerald Isaac?* project at Carroll College explores the computer 

as a tool for the teacher of pre-calculus mathematics. 
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Figtire 13. Herman Hughes* students at Michigan State University work 
both individually and in groups. • ^ ' 



miHion. Figure IS illustrates that projects are supported 
at a variety of investi;nent levels. These Figures indicate 
Federal investment; several projects also involveSiibstantial 
contributions by the grantee institution, by local schools 
and/or by the private sector. 

Th9Futur# 

The combined topic of mathematics and computers is on$ 
that many people believe is important. Mathematicians and 
classroom mathematics teachers, not only computer scien- 
tists or necessarily even computer jspecialists, are develop- 
ing new tools for the classroom. Their enthusiasm is based 
not upon cost-effectiveness< but upon their ability to create 
new, compelling tools for teaching mathematics. They are 
persuaded by the value added to their courses rather than by 
the dollars saved by their universities and school districts. 
While costly, computers are not seen to be prohibitively 
costly. And students, parents and school administrators are 
agreeing. * " 
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TOTAL FEDERAL DOLLARS INVESTED 





No. PROJECTS SUPPORTED 


DOLLARS 


YEAft t lhr 1Q80) 
YEAR 2 (FY 1Q81) 




21 
16 


2^76.000 
1.761,000 
4.039.000 


OTHER ACTtVmES 
(FY 1081. ONLY) 

NSF/NC REGIONAL 
, CONFERENCES 


■ . ' 4 


■ 9 

76.000 
4.114.000* 



^Tliit fHjurii includst $605,000 from m« Nitionallnstltutt of Education(NIE)invMtt0 
in NSF/NiE prototype projtcts md the NSF/NIE Regional Conftrencee. 



FlgurtlS 

FY »1980 AND FY 1981 
PROJECTS BY AMOUNT OF FEDERAL INVESTMENT 



220-240.000 
200-220,000 
160-200.000 
160-180.000 
140-160.000 
120-140.000 
100-120.000 
60-100.000 
' 60-60.000 
40-60.(H}0 
20-40.000 
0-20.000 




3 4 6 6 

numbeh OF ^tiojccTt 



Although thetesmlls ardwil preliminary, mafly students 
who Wire not interested inPiathematics before, are appar- * 
ently becoming interested Irid involved because of the visual 
and dynamic character of jpe computer, the ability to reveal 
the mathemjittcal aspectr^f art and music through the com- 
puter, and the computer'^ ability to provide feedback and 
interaction for students. Not only is a wider group of 
students in regular mathematics classes able to have suc- 
cessful experiences in mathematics, but both younger and 
older students can as well. New strategies and environments 
are possible for the schools of the 80> and beyond. While 
innovations always stimulate motivation, project after project 
reveals heightened motivation for mathematics using com- 
puting. This appears to be more than just a Hawthorne efTiict^ 
' What we have represented here, however, are prototypes 
of courseware. They are bits and pieces, but nevertheless,, 
building blocks of new mathematics curricula that have not 
yet been deflned in detail. They represent a Tirst, explora- 
tory phase. 

Logical next steps include building and testing semester- 
long prototypes^ and eventually K-12 total mathematics 
curricula. Then, more importantly, this basic set of tools 
will move to science programs and thereby make mathe- 
matics and computing a new 'basic. 

Dorothy K. Deringer 
Acting Program Director 
Dt velopi^ent in Science Ed ucation ^ 
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Project Summaries 



Advanced Learning Technology 
13800 Skyline^ Boulevard 
Woodslde, 

AnnPltitruf^ . 

Barli Learning (Qrades 2-3) of Geometry a^ Logic, * 
Using Microcomputers^ 

Young children can learn mathematics in a playful, inter- 
active manner using today's%microcomputers. G^es, in* 
quiry learning sequences; and pizzles can be programmed on 
a low-cost, powerful computer with color graphics, natural 
soufiding sp*eech, music, and a variety of input devices. 
Children can use a joystick^ a graphics tablet, a light pen, 
and a special children*s keyb9ard to explore mathematics 
concepts. The project will devplop microcomputer software 
which will enable children aged 7 and 8 to discover geometry 
* concepts and to develop logical thinking. The mkroeom- 
puter programs will be paccid ancK^quenced to provide a 
dynamic learning environment . for yming children. Some 
computer programs will be (>repared in^ree versions: with 
standard English, Black standard English, and Spanish 
voice prompts. Tcacher*s manuals for each program will be 
written in Spanish and English. The programs will be de- 
signed for gifted children as prototypes of a mathematics 
enrichment curriculum on microcomputers. Commercial 
publication will be sought. 

Award Number: SED 80- 1 25 1 0 ( N SF/N I E)* 
Award Amount: $130,000 

Duration: September 10, 1980— February 28, 1982 



Dixie School District 
Miller Creek School > 
380 Nova Albion Way 
San Rafael, CA 94903 

Ronald Saltlnski 

Middle School Microcomputer StatlatlOa Laboratory 

The primary objective of t|ie project is to. create an 
environment in which middle school students wit! have the 



opportunity to devtlop a sense of statistical reasoning as an 
integral component of problem solving in science and math- 
ematics. A statistics laboratory wilLbe created in which 
students will receive instruction ifmatistics and assistance 
in applying statistical techniquesln science, social studies, 
aqd other areas of study. The microcomputer will be used as 
a tool to solve these statist^rs problems. The project will 
generate a low-cost model with supporting courseware, 
competency statements, and guidelines for instruction and 
evaluation of hardware and software. Commercial publica- 
tion of the materials produced in the project will be sought. 



Award Number: 
Award Amount: 
Duration^ 



SED80-244I7(NSF/NIE) 
$10,035 

May 15, 1981— A^ril 30, 1983 



*Sonic projccti received partial funding frorn the Research in Science 
Education (RISE) Program because of o research element in the project. 
Such project! will be marked "klSE/DISE/' Some projects received fund- 
ing from the National Science Foundation/National institute of Education 
improvement of Mathematics Education Using information Technology 
Program. Those projects will be marked "NSF/NiE.;- Projects funded 
totally by^DISE wilt be so designated. ; * 



University of California, Berkeley 
Lawrence Hall of Science 
Berkeley, CA 94720 

John David Mllltr 

Elementary Matherriatlcs Concepts with Calculitors: 
Microcomputer-Based Modules lor Teachers, Parents, 
and the Public 

This project will develop a pilot, three-hour instructional 
program for using calculators in elementary mathematics 
teaching. The audience for this instruction will be 4th, 5th, 
and 6th grade teachers; support ^^ersonncl; parents; and 
members of the public. The detivery^system for this instruct 
tion will cpnsist of three highly interactive microcomputer* 
based programs. The programs wjll ^able teachers to begin 
using many kindAof calculators together with any regular 
math text. A subset of this instruction wilt be for parents 
and the general public-rto explain to them the use of cal- 
culators in mathematics teaching and tt) enlist support for 
the teachers. For over four years, professional niathematics 
educators have urged the use of calculators in nfathematics 
education. Presently, 90% of elementary classrooms do not 
use calculators to any signiFicant degree. 



Award Number: 
Award Afflount: 
Duration: 



SED79.|9000(DISE) 
$98,027 

May 15, 1980— April 30, 1982 



University of California, Santa Barbara 
Santa Barbara^ A 93106 

.1 

Marvin Marcus 

Intensive Computer-Based Mathematics Training for 
^Re-entry Women 

This project wiii develop a computer-based matliematics 
^curriculum for women wlio wisli to upgrade siciiis needed 
for continuing education or re-entering the technical job 
market. The project will design and implement a graded 
sequence of instructional units— covering such topics as real 
and complex numbers, functions, linear systems and proba- 
bility — for two intensive summer short courses and subse- 
quent home-study/microcomputer laboratory phases^ using 
tow-cost; stand alone, commercially available microcom- 
puters located on the Santa Barbara campus. 

One hundred women between the ages o\15 and 35 will be 
selected for the program, taking into account commitment, 
career goals, demographic mix, and need. Participants will 
be randomly assigned to control and treatment groups. Only 
those in the treatment group will receive the intensive math- 
ematical training, but both groups will be tested r(!gular1y 
throughout the length of the program to determine the ef- 
fectiveness of the intervention. 

The project will develop and disseminate (I) written in- 
structional units covering the pertinent mathematics and 
microcomputer-based "discovery" exercises: (2) intelligible 
manuals for learning a computer language and simple 
machine operating techniqiies; (3) a **how-to'* manual on 
setting up an inexpensive microcomputer laboratory to 
work effectively^ with non-traditional students* own video 
tapes of the lectures; and (5) a newsletter, published every 
three months to disseminate project's results. The materials 
and course designs will be made suitable for easy transfer to 
other institutions. 

AwardNumber: SED80-204I I (DISE) 

Award Amounl: ^$192,012 

Duration: . March 1, 1981— October3l, 1983 



University of California, Santa Cruz 
1156 High Street 
Santa Cruz, CA 95064 

KrIstlnaHoopar 



Visual Qeometry and Mathematics Cognition tor Saj 
ning College Science Students 




This project will develop prototype materials for a pre- 
calculus-level course in visual geohfietry at the introductory 
level. Using computers with interactive graphics, the mate- 
rials will train students in visualizing patterns and then 
transforming them to symbolic forms* a mastery vital to the 
conctf t of mathematics which is often lacking in re-entry* 
women, or miijiority students. This lack may contribute to 

O 1 



difficulty in gaining access to scientific or technological 
careers. 

As preparation for materials development, the project 
will perform the following: (I) analyze the current difficul- 
ties and attitudes of students interested in science careers 
but without the normal self-confidence and preparation; 

(2) develop techniques for evaluating and improving skills 
in spatial visualization and visual-verbal translations: 

(3) collect and characterize the impact on studenti of cur- 
rent materials in visual problem-solving and geometry; 

(4) assay the introductory science curriculum of UCSC for 
the demands placed on math understanding; and (S) develop 
specifications for computer equipment needed for intejrac- 
tivc visual instruction. Expected outcomes include docu- 
mented techniques for a **new generation** of learning 
materials, example materials, and insights into the role of 
visual modes of representation in math cognitio|i and in 
Overcoming problems some students have in beginning sci' 
ence college courses. 

AwardNumbcr: SED79-I9778(DISE) 

Award Amouift: S23SJ74 

Duration; June 1 3, 1 980— December 3 1 , 1 982 



University of Calif ornla. Santa Cruz 
Santa Cruz, C A i95064 

Edward M. Landasman 

Microcomputer and Video-Based Mathematics Modules 
tor High School Women and Minority Students 

This project will develop six learning modules which will 
make use of a combination ofjiiedia (microcomputers, 
videotape, and printed workbook^) to assist minority and 
women students in learning high school i^^thematics. The 
proposed approach is based on social learning theory, which 
synthesizes cognitJve and behavioral perspectives. The 
modules will be designed to aid learner^ in mastering key 
concepts, strengthening needed skills, and reducing feelings 
of learned helplessness or iinxiety in mathematics so that 
the necessary preparation t^y be acquired to pursue post- 
secondary studies in scieh^S and technical fields. 

interactive computing will be a^mbined with video se- 
quencers and printed workbool^1!o provide the learner with 
a povyerful mix of Jearning activities based on task analyses 
and learning objectives. This combination of media is par- 
ticularly useful in relating mathematical concepts to their 
applications, demonstrating the importanceof mSthematics 
in life and careers* and providing sclf-pacedv interactive 
rehearsals in generalizing concepts and mastering skills. 
The proposed work will use equipment that is already avail* 
,able in many high schools, and will provide a foundation 
for future uses .of intelligent videodisc technology. 

The project team includes senior academic and profes- 
sional staff having expertise in matherndtics* educational 



psychology, graphic arts, and computer-assisted instruc- 
tional techniques. The team also includes high school 
teachers of mathematics. 

AwariNwnber: SED 80-24701 (DISE) 

Award AnKMint; SI 76,444 

Dwtlloa: April I, |98r— March 31, 1983 



San Francisco State University ( 
1640 Holtoway Avenue 
San Francisco, CA 94132 

JoseE-Gutierrei 

Mathematics Network Curriculum Project tor Middle 
School Teachers and Students 

This project , for the introduction of microcomputers into 
the middle school mathematics curriculum, has three objec- 
tives: the development of seven curriculum prototypes 
(units), a. model for the teachers, and the development/ 
implementation of a computer commur^ications system 
(network) to bring together the separate classrooms. The 
computer activities will stem from classroom activities that 
utilize the manipulation of real objects and/or the activi- 
ties of the students, themselves. Each unit incorporates Tive 
elements: games; simulations; classroom activities; data 
storage, retrieval and processing; and interclassroom inter- 
action. Dynamic software will be developed to provide both 
structure and freedom for student manipulation of data and _ 
interaction with, the mathematical content and concepts. 
The network will provide for interaction of students and 
classrooms with each other, teachers with each other, and 
all of these with the university data base. The interaction 
will enhance participation and motivation of both students 
and teachers. The project wilt disseminate information at 
professional meetings and will explore the possibilities of 
commercial publication of the materials. 

Awird Number: SED86-I246S(NSF/NIE) 
Awitd Amount: SI 30,8 1 1 

Durition: September I >, 1980— February 28, 1983 



University of Colorado 
School of Educitlon s 
Boulder, CO 80309 

MircSwadener 

Perso(iel Computers and Cross-Age Instruction 

This project will develop irt; instructional strategy com- 
bining use of personal c(nlp|)ut^^^ and cross-age instruction. 
The development plan inclilid^identifying 60 low-achieving 
sixth grade students and60 nori^math/science oriented, able 
tenth grade students, (Half of each group will be randomly 



assigned to experimental control groups.) During the rirst 
semester of a two semester program, 30 tenth graders will 
*study speciHc areas of math weakness of 30 sixth graders 
and will develop microcomputer courseware for them. Each 
tenth grader will tutor one sixth grader during the second 
semester, using and further developing courseware. The 
anticipated results of the project include an improvement 
in matn and problem solving skills of both groups of stu- 
dents and increased enrollment in math and science classes 
beyond grade 10, The project Avill produce a testedj^sUup- 
tional strategy, a curriculum for high school studpms and 
computer software. 

AwtrdNumber: SED79-I8974(DISE) 
AwirdAmouot: S84,9I7 

Durition: September IS, 1980— February 28, 1983 



University of Florida 
College of Education^ 
360 Norman Hall 
Qalnesvllle, FL 32611 

IMiry Grice Kintowekl 

Instruction tor Problem Solving Using the Microcom- 
puter In High School Mathematics 

This prbject ^yill develop prototypes of instructional 
materials for nonroutine and real problem solving to be 
used with a microcomputer. The effettivenes^ of these mate- 
rials in promoting growth in the problem-solving ability of 
students in grades S through 12 will be studied. Prototypes 
will be developed in two areas of mathematical problem 
solving (geometry dnd number theory) as well as in real 
problem solving so that multiple aspects of the potential 
of the microcomputer can be exploited. The graphic capa- 
bilities may be used to great advantage in ih6 geometry 
problems, and the iterative and calculator capabilities are 
most useful in number theoretic problems. Interaction with 
the computer will be emphasized. ''^ 

The comprehensive scries will includeintroductory video- 
^ tapes (or intelligent discs) and software packages in prpblcm- 
solving techntC|ues. Supplementary printed materialrwill be 
available in some cases. An irtfportant aspect of the finals 
product will be a collection of sequences of similar prob- 
lems. Hints or cues will be provided for a number ofpossibte 
solution.paths. In addition, each set of problems will include 
supplementary instruction in key content areas as well as 
useful algorithms. Materials will be submitted to consul- 
tants for critical evaluation. Programs will be demonstrated 
in NCTM meetings at St. Louiiin 1981 and Toronto in 1982. 
Progress reports and materials wil|.i)e distributed to those 
interested in 4nathematics education. 

AwirdNenbcr: SED80-I2466(DISEX 

Award AmoMt: SI 10,322 

Duration: August 1 , 1980— October 3 M982 



Georgia Institute Of Technology 
225 North Avenue 
Atlanta, GA 30332 

LMA.Karlovitz 

Microcomputer-Based Strategies tor Mathematics In 
Junior High and High School 



This project will develop comput^^rogrums culled IDP's 
(interactive demonstration programs) for use on microcom- 
puters capable of generating high resplution video graphics 
to treat key topics in traditional junior high ^nd high school 
mathematics courses — primarily general mathematics, algc- 
^ bra. geometry, and calcij^lus. The programs will apply the 
technology to the tasks of computation, graphical display, 
and simulation in order to clarify and explain the subject 
matter. The classroom component of the project is com- 
plemented by a' labdriitory component in which students 
experiment individually with the programs and carry on 
related activities. 

The primary produci of the project will be the demonstra- 
tion of a teaching model which makes us^of computer pro- 
grams for classroom demonstration and laboratory use in 
m^athematics courses. The programs themselves, which will 
be available when the project is completed, will be de- 
signed to bring ideas tind numbers together mere effec- 
tively^ for the understanding of mathematical concepts ahd 
procedures, promote classroom participation by virtue of 
the interactive nature of the programs, provide multiple 
viewpoints and contexts for the treatment of the given topic, 
and allpw for a useful redistribution of the teachers' time. 
Teachers from 'the Atlanta public school system will be 
actively involved in the planning apd development of the 
IDP's to ensure their quality and effectiveness. A distribu- 
tion network for the materials \yill be pro.vided by the South- 
western Consortium for Minorities in Engineering. The project 
is designed for future expansion to other courses and grades 
and to a large geographical area. 



Award Number: 
Award Amount: 
Duratloa: 



$Eiy80-l2649(NSF/NIE) 
S88,800 

August 1, 1980— October 31, 1982 



Illinois State University 
344 OeGarmo Hall 
Normal, Illinois 61761 

QaryW.Tubti 

F§mal§$* Acquisition of 8th QfMd0 Qaomatry Concepts 
via Non-Verbal Microcomputer Qraphlcs 

This project is designed to: ( I ) improve the acquisition of 
geometry concepts of 8th grade females; (2) produce soft- 
ware in ii working model format that clearly illustrates the 
utility of microcomputers in geometry and is easily modi- 
fiable by educators; and (3) produce a non-verbal symbol- 
based geometry model using microcomputer graphics. The 



project is based on research lhat indicates that females 
develop spatial abilities differently from, as well as later 
than.^ales« 

This project will result iri: ( I ) J 9 nonverbal. I S-minute in- 
teractive instructional modules for a microcomputer whicjr 
demonstrate at the 8th grade level translation, reflect jit^n. 
rotation, congruence, symmetry, invariance. triangt<:s(SSS, 
ASA. SAS. AAS), sum of angles, corresponding and altei;- 
nate angles; (2) identifying the stages of spatiaj^cquisitton 
of the above geometry concepts by sex by age; and (3) deter- 
mining the adequacy of a graphics pad in the acquisition of 
geometry concepts via microcomputer. This project has atr 
tracted the|nterest of a computet vendor who will support 
the equipment. The modules will be discussed at national 
meetings and will be offered for commercial publication. 



Award Nuitiber: 
Award Amount: 
Duration: 



SED80-24507(DISE) 
$5^500 

September IS. 1981— February 29. 1984 



Unlver8ltyol4HWote ^ 

Urbana, IL 61801 • . ' 

Sharon Dugdale 

Prototype Microcomputer Courseware tor Te^&hlng 
^ High School Algebra * . 

This project will develop microcomputer coursewarelo 
teach basic algebra concepts to secondary stu|ients (grades 
9-12), Materials will be developed toipach recognition of 
general functional relationships and graphing of linear and 
quadratic equations. The materials will use an '^intrinsic 
models*^ approach. This approach uses motivating activities 
which are direct cxpi^cssions of the underlying mathematics 
such as games based on the mathematical principles in- 
volved. The materials will be designed for and tested on a 
color graphics microprocessor-based systeip which uses a 
standard ^olor television set, and u floppy disk for program 
storage. This hardware has capabilities which can be ex« 
l^ected to be widely available in a few years' time. 



Award Number:, 
Award Amount: 
Duration: 



SED80*I2449(OISE) 
$111,300 

JutylS,l980~June30, 1982 



Ball State University ^ 
Department of Mathemiatlcal^clences 
2000 University Avenue 
Muncle, IN 47306 

Bernadittetl. Pyrfiam . 

Microcomputer Applications of Mathematics In High 
School Management Science 

This project will develop high school level microcomputer- 
based curriculum materials for teaching the mathematics 
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that is used for decision making inthe management sciences. 
The products will be five independent modules on the topics 
of matrix theory, game theory, linear programming, net- 
liiwlf iffcbry, anO^ 

computer programs to be used in problem solving, student 
and instrtictor manuals, a book of problem sets based on 
the mathematics used in decision theory^ and tests for eval- 
uating student achievement. The modular nature of the 
materials will make them suitable for incof|[K)ration into 
existing high school mathematics courses, for collective use 
as a one-semestQr qourse on decision theory, or for use in 
independent study projects. 

The devjplopment qjf these materials addresses the need 
expressed by mathematics educators for high school courses 
which stress problem-solving strategies, applications, and 
the skilled use of computer technology. The increasing 
availability of microcomputers in the high school piakes 
possible the presentation of mathematical problems'^rising 
from real business world situations for which solution by 
convjentional means.would involve tedious icomputations. 

AwardNumber: SED80-244I8(DISE) / ^ 



An invited conference will be held fb explore this question 
with leadersin the field. Recommendations and proceedings 
will be published and disseminated. ^ 



Award Number: 
AwardAmounU 
Duration: 



SED80-24425(DISE) 
$203,558 

JunelS, 1981— May3l,1983 



Award Amount: 
Duration: 



$79,482 
August 1, 1981— July il, 1983 



University of Maryland, College Park 
College Park. MD 20742 ^ 

JamoT.F^y 

Mlcroehctronlc Technology: tmpllcatlons tor Secondary 
School Mathematics Curricula 

The central concern of this project is how best to employ 
^mic/'oelectronic technology in science and mathematics cur- 
ricula jn high schools. Such existing and projected techno!-^ 
o^ i^^rmits machine performance of nearly all formal manip- 
u)atiori(^;that students now team in high school mathematics. 
HbwQver, to date, school curricula have undergone almost 
no broad change to reflect the emergence of powerful com- 
puter-based work environments in science and mathematics. 

This project will address three bjssic questions: - 

K What is the best possible mathematical software pro- 
jected to be available for use in doing high &chool level 
mathematics by 1990? A prototype of this environment will 
be designed aird implemented to the extent permilted by 
the evolving state-of-the-art, 

1 What mathpinatical skills and understanding will stu- 
dents need in order to use the new computing power'effec- 
tively? An elementary calculus course and introduction to 
mathematics course will be revised and taught using the 
prototype mentioned above. 

3. How.might appropriate change in school mathematics 
be initiated, given the complex interrelation of curriculum 
expectations by studcnU. parenu, teac^hers and college faculty? 



Bolt; Beranek and Newman, Inic. 
^ 50 Moulton Street 
Cambridge, MA 02t3B 

WaliaMFturitIo ^ ^ 

Development of an Articulate Instructional System tor 
Teaching Elementary School Arlthrpetic Procedures 

A computer-based instructional system with advanced 
capabilities for teaching arithmetic algorithms and elemen? 
tary mathematical procedures will be developed. Whole 
number co mputation will be emphiyized and synthesized 
speech wilTbe used extensively with vi/ial displays. In demon- 
stration mode, the system explains the detailed executioc\ of 
a procedure to the student as it shows its work on a dis- 
play. In guided practice mode, the student works through a 
procedure and the system diagnoses his work. The system is.' 
articulate and diagnostic. Its explanations and error evalua- 
tions use computer-gjcnerated speech. The prototype design 
will be tested and evaluated using a variety of instructional 
strategies and content 'materials. Although the extensions 
over conventional tulorial CAI methods are technically 
straightforward, th^ir qualitative improvements arc peda* 
gogically of the highest importance because of theUnion of 
synthesized speech and iidvanccd cognitive models of teaming. 

Award Number: SED80-I248I (SEDR/Special Activity) 

Award Amount: $160,343 

Doration: - August t, 198 1— April 30, 1983 



Eduoatlon Development Center Jnc, 
55 Chapel Street 
Newton, MA 02160 

JudlihLSchwirli 

Application of Dimensional Analysis to Middle School 
Mathematics Using Microcomputer and Print Materials 

This project will develop a collection of tested mathe- 
matical word problems which will be available both in 
printed form with graphics and in the form of interactive 
computer programs for u^c with a microcomputer The 
problems will be set in contexts that are int^resjling to junior 
high school students, the approach to problem solving will 
be based on the technique of dimensional (semantic) anal- 
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ysis commonly used in university-level physics and engif 
neering. A core group of six to ten teachers in the Boston 
area will collaborate closely with project staff in the devel- 
opment of materials and will test materials initially. A larger 
group of 50 teachers with access to microcomputers in sev- 
eral urban areas around the country will then receive all 
materials and have complete discretion as to their use. Evi^l- 
uation will be based on the extent to which these teachers 
voluntarily use the materials proyided. and the responses of 
the teachers and their students after using them. The pf oject 
will also produce a report presenting insights gained on the 
following issuesTn the course of developing and testing.the 
materials: j^) the generaUon of a computer-based cur- 
riculum in mathematics and other subjects; (2) the interac- 
tion of printed and computer-based niaterials; (3) computer^' 
generated printed materials custom tailored to particular 
suident interests; (4) the attitudes of teachers tpward the 
present and future roles of computers in education; and 
t5) the training of teachers to use computers for their own 
ends, both as professional teachers and as functioning adults 
in s^icty. ^ . • • 



^Waterford Sclxoot District 

6020 Pontlac Lake Road 

Waterford. Ml 48095 . ^ 

Randy E. Gross - . 

Using Problem Solving In Junior High Mathematics 

This project Mses microcomputers foe teaching problem- 
solving skills(^in mathematics in grades 7-9^Matcrials will 
be ;dev<;loped by experienced teachers who have developed 
computer software and use microcomputers in their class- 
rooms. The project objectives include developing instruc- 
tional packages for junior high mathematics;.j|ncluding 
simulations; inquiry activities; educational gomes; and pro- 
gramming materials, f 

l^e goal of the project is to develop materiakwhich im- 
prove students* ability to solve real-life problems, g^se induc- 
tion« work with algorithms, diid think abstractly. 

Commercial publication will besought'for materials pro-' 
duced by this project. * 

Aw«r<rNumbcr; SEP 80-24463 (NSF/N IE) 
Award >imoHni: $/i.OM ; 
Duration: * June 15. 1981— May 31. 1983 



Award Number; 
Award Amount; 
Duration: 



SED80-)26II(DISE) 
$156,101 

September I. I980---Septcmber 30. 1982 



Massachusetts Institute of Technology 
77 Massachusetts Avenue 
Cambrtdge. MA 02139 

Seymour Paper! 

Interest World: Pre-^College Mathematics In a Computer 
Culture 

This project will develop an alternative to the traditional ^ 
uniform mathematic&curriculum. The new model of educa^ 
tion will be computer-based 'Interest worlds.** These interest 
worlds will $ervq as significant routes into the achievement 
of **computer literacy***on a broad scale. The key idea 
behind the project is^ If people have developed a serious 
interest and significant expertise in some activity and hs 
associated body of knowledge, then it should be possible to 
design computer systems that help them purstle thatacti vityt 
and at the same time draw on their expertise and emotional 
attachment to support mathematics learning. Founnterest 
worlds will be developed: Words World, Games World, 
Music World, and Animation World. The interest worlds 
will be tested in a 6«week summer program for 24 mid- 
elementary to junior high school youngsters. 



Awsfi Niinbtr: 
Award AhohiH: 
Dwatlofir 



SED80-i;^8(NSF/NIE) 
SI 65.434 

September I, I980:i-July 31, 1982 
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Wayne State University 
College of Education 

223 Education ■ ^ 

betroit. Ml 48202 

John S. Camp 

Computer^Enhanced Statistics Modules tor the Upper 
Elementary (grades 

This project will dpvelop prototype computer-enhunced 
elementary mathematics curriculum units. It will use com- 
puters* for simulation, games, information storage and re- 
trieval, ahd open ar^ guided discovery to introduce upper 
elementary school students to statistics. A major focus will 
be the development of students^ heuristic problem-solving 
skills through their command of the computer's capability 
to simulate 'experiments, alter values of variables, makcv^ 
tahlei, draw graphs, present ^a simpler problem, or present 
a related problem. The units will incfude goajs, objectives, 
computer and/or non-computer learning experiences, 
teacher guides^ and evaluation instruments. 

Formative and summative evaluations will be conducted 
to as^s theNnaterials, their usefulness, and student out- 
comes. The project will aiso«produce a teacher education 
module for future teachers of the statistics materials. . ^ 



Award Nanber: 
Award Aaioaal: 
Daratloa: 



SED 80-24223 (NSFjiNIE) 
$110,442 ^ 

June I, I98l--May 31, 1983 
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St. Olaf College 
Northtleld. MNS50S7 

Lynn Arthur Steen 

Microcomputer Instructional Units (t^ 11th and ISHi^ 
Qrade Mathomatlcs) Using SImulatlonht Mathematical 
Modeling 

Three prototype instructional units will be developed for 
microcomputers, each using simulation of mathematical 
. modeling as a vehicle with which students can explore the 
geometrical and physical bases of matheniattoal rchttipn- * 
ships. The simulation programs Will employ color graphics 
(with a graphic input pad) Co illastratc physical and geo- 
metrical processes. Students will use the programs as experi- 
ments^ trying different parameters and conditions, in order 
\o qollect data and formulitSg^ conjectures. The prograni 
packages will permit students to test their conjectures for 
consistency with the simulations, and will suggest explora- 
tion of possible sources of error. The materials wHI be 
tested in high school, college, and in adult continuing edu- 
cation classes. Each program p|g1f|g^w»l be a self-coj|h_ 



latned instructional unit on soirtcl^ic illustrating math- 
ematics ordinarily encountered in graded 1 1 and 12. Each 
will be accompanied by a supplementary pamphlet suggest* 
ing problems, projects, and further readinjg. 

SED80-I2463(NSF/NFE) 
S54f]«4 ff. 
Julyl.1980— June 30, 1983 



AivariiNanber: 
XwardAnottnl: 
Duralion: 



Educational Testing Service J# 
Prtnceton. NJ 08641 ▼ 

ItMCl.BeJar 

Interactive VIdeodJfo Applications to Elementary Math- 
ematics Education 

This project will design an interactive (computer-con- 
trolled) videodisc system for use in teaching the elementary ^ 
mathemtftics topics of decimals and fradioni. thi» lynem . 
will incorporate in a tingle delivery system the ad^vantagei 
of several instructional techniques: one-way television, com* 
puter-ossisted instruction, iophisttcated measurement dciigns, 
analysis of student errors, and detailed recof^d keeping. 

The system is viewed as a viable mechanism for progress 
toward equal educational opportunity in a cost-effective 



All Indian Pueblo Council 
\ HIS Indian School Road 
Albuquerque, NM 87197 

JudnirA.Hakts 

Computer Storytelling Mathematics tor Pueblo IndlarT 
Upper-Elementary Leyel Students > ^ ' 

This project will dej^op an alternative, computer-based 
learning unit in mathematics and science foflipper-elemofi- 
tary level Pueblo Indian students, the project will produce 

'artaTffel4;tcsi a four- to six-wctfk unit ent'itted ••PueWo Uses 
of^Enprgy^* which fuses mathematical probltsm solvrrig with 
science content related tor the daily lives of the Pueblo 

'stMClents. The major role/of instruction will be thennicro- 
computer interfaced with V tape recorder, instructional pro* 
grams will be designed to )Qtroduce content and skills in g 
* jjtorytellijig format which capitalizes on a specific learning 
style of Pueblo culture. The project will be accomplished in 
two 6-mohth phases; IVdesign and 2) field development, 
revision and dissemination. The computer programs, audio,, 
tiipes. and p rinted ma te rials developed will be disgemin|ited__ 
""through the Education Division of the All Indian Pueblo 
' Council to Bureau of Indian Affair^ schools and Other edu- 
cattonal programs. Materials wilt also be available at the 
American Indilin Bilingual Education Center at the Univer- 
sity of New Mexico. Results of the project will be presented 
in journal publications. . 

Award Number Sfi&«0- 1 2482iNSF/NI E) 
Award AfflOttst: S59.444 

Duration: September 19, 1980— February 28, 1982 



educational Solutions, Inc. ^ 
80 Fifth Avanua ^ ^ 
Naw York,NV 10011 

CalibQattagno ^ 

Microcomputer Courseware to Develop Insight into 
Arithmetic Using Perceivable Algorithms 

The project presents a new way of using micro^ompulptf 
for teaching mathematics. The protdtypS will be field tested 
wHh ^first and second gradervund early adolescents (middle 
school age) in predomjn^aiitfiy minority public schools in 
New York City. The ultimate target aiftlience will be ele- 
mentary and middio ichopl students, ^e approach to be 
used is based on lealfiin^ through insight rather than drill. 



towara equal caucolionai apporiumiy m u vuh-giigwiivg u^cu is uh^cu uii 1111VU511 iiiai||ii» I 

manner. The initial effort will coWntratO" on a self-con-^\ The computer is used to genprate insight in studenU by 



tained mini-ctirriculum combining fractions and decimals,^ 
Materials will be tested in fourth and fifth grade classrooms. 
At the conclusion of the project the production handbook, 
the videodisc, the software for the lessons and the final re- 
port will be disseminated. 

Award Nwikcr: S^D 80-24465 (DISE) 

Award AaowH: $147,918 

Dwatioa: May IS, 1981— April 30, 1983 



intefaeling with them in such a way that their atten^on is 
focused on nij|||icmatical relationships and transforma- 
tions. Prototype courseware for generating insight and skill 
in numeralibn, addition, and.subtractton will be pro(iucedt 
field tcstecl, apd refined. 



Award Nwikcr: 
Award AnMwt: 
Diritioar 



SED80-l26l2tDISE) 
SS2,000 

September 16, 180— July 3 1, 1982 
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Rensselaer Polytechnic Institute 
Mathematical Sciences Department 
Troy; NY 12181 

EdtthH.Luchihs 

Improving Spatial S/(7//s in Pre-College Mathematics 
Through Computer ^raplnics ^ 

This project will develop, and test experimental educa- 
tional materials intended to^mprove jnathematical problem 

•solving by training in spatial visualisation and orientation. 
Spatial skills have been shown^o be good predictors of 
mathematical performance and grades in mathematics 
courses and to be important in certain occupations. Among 
modern technologies, computer graphics h^s special poten- 
tial as a tool in spatial visualization and orientation train- 
ing. This project will develop and produce software (whic^ 
will be available at Ihe end of thf project) to generate a 
variety of instructional cpurseware. Students will interact 
with subjec^matter using indi vijSual computer graphics sys- 
tems. The con^puter programs will evaluate student responses 
and adapt the training sequence. Moreover, this software 
will enable teachers to design new training experiences with- 
out special knowledge of cojafiputing. Testing of materials 
will be done at a public and a private4iigh school. Pre- 
and post-training testing t)f spatial and Fiathematical abili- 
ties will be administered to experimental and control s|^ 
jects. Since sex differences in spatial abilities have been 
retried 'widely, the project will compare the changed in 
spatial skills shown by males and females. . 

This project includes a Small College FaculJ^ Research 
Supplement to enable Dr. Ruth Murray, Chair of the Math- 
ematics Department of .Russell Sage College^ to continue 
her research in the learning of mathematical spatial con- 

. cepts and in. math anxiety and avoidance in women. ' 

Award Number: SED 80-1 2633 (NSF/is IE) . 

Award Amount: $133,817 

Duration: August 1 5, 1980— July'3 1 , 1982 



Stdrte University of New York/Stony Brook - 
Department of Technology and Society 
Stony Brook, NY 11794 

LudwigBraun 

Development of C<fmp^ter-^ased Learning Models in 
Secondary ScljoQl Science and Mathematics 

This project responds to a national need for quality sci- 
ence and mathematics courseware (computer*based learn- 
ing units) brought on by the rapidly growing use of micro- 
computers in secondary schools. Twenty such exemplars 
covering mathematics, biology, chemistry, and earth/space 
science will be developed to demonstrate both the structure 
and content of high quality and effective instructional 



course\#are. Models which enable pre-college level teachers, 
who have very limited computer programming expertise to 
produce computer-based learning units for their own classes 
will be created, tested*and disseminated. Also to be deveU 
opeid will be: (I) a teacher's guide to assist in modifying 
exemplars to smt a^A^iety of curricular objectives, and 
(2) a handbook describing^ techniques of courseware design 
altMg with helpful hints for conversion from on^ computer 
to another. 

The materials will be tested and evaluated by a large 
number of teachers and an external advisory /review board 
coniprised of experienced professionals. Dissemination will, 
be carried out through the publication of a newsletter; 
presentation at national, regional, and local"^ professional 
.meetings; and perhaps later through a commercial publisher. 

/Award Number: SED80-25176(DISE) 
Award AAioiint: $176,225 
Duration: . July 15, 1981— July 31, 1983 

. - . . : . 

North Carolina School of Science and Mathematics 
1912 West Club Boiileyard 
Durham. NC 27705 

Carl Stephen Davis 

Coordinated Usi9 of Microcomputers in Hi^h School 
^ Chemistry, Physic&, Biology, and Mathematics 

This project seeks to improve the teaching of high school 
mathematics by developing prototype microcomputer-based 
materials which show the application of mathematics to 
chemistry,^ physics, and biology, and which enhance the 
teaching of selected mathenriatics concepts through the use 
*of computer graphics. Students will use micfocom outers to 
apply, in th& science laboratory, principles learned in* the 
mathematics classroom. The specific materials to be devel- 
oped- are: (1) software fora graphics (kckage to be used in 
mathematics classes and science laboratories; (2) nine pack- 
ages of experiments (three each in chemistry, physics, and 
biology), consisting of^ibftw^re and courseware (i.e.^ docu- 
mentation, workbooks) which permit use of the microcOm*- 

^ puter to process experimental data using graphics; (3t) 
mathematics package consisting of software and courseware 
dealing with topics ih the high s<:hooI niathematic9«urriculum 
for which gfaphics treatment is particulariy appropriate. « 
Students will be able to use thipse materials wt|hoiJ|t any pre; 

. vious cortiputer experience; * ' 

the^raphics package wjll consist of a family of Interaq'; 
tive programs basic to the other materials. It will be^able to 

: plot experimental data points,'plot curve^ firom user sup'r 
plied equ^tion^^ calculate riumerical approxtmat^ons to exr 
pe^imental data, and display the calculated curve, data 
points, and possibly another theoretical curve, all on the 
same screen. The eariy portion of the mathematics package 

T • ' . 27 ' 



will treat the topics of the graphing of ex|^e*imental data, 
the types of experimental errors, &nd the numerical approxi- 
mations 4o experimental data. In the science laboratory the 
microcomputeV will be able to receive experimental cfeta via 
a graphics tablet or A/D converters, and to process the data 
using the graphics package in the m^^nner discussed in the 
math classroom. 

AwardNumber: SED 80-24473 (NSF/N IE) 
AwfrdAinounls S78,857 

Durafion: April 15, l$8lr-February 28, 1983 



Wittenberg University 
Springfield. OH 45501 

William H.Kraua 

The Use of Microcomputers tor Mathematics Instruc- 
tion In Grades 1-4 

This project will develop 10 to 15 computer^.games to 
be used as supplements to mathematics instruction in grades 
I through 4. The computer will be used as a learning center ^ 
in the classroom. The games to be developjcd are based on 
typical game strategies used with older students: practice in 
skills; applications of mathematics; and problem solving. 
Games will be designed for use by both small and large 
groups. The mathematical content of the programs will cover 
the 10 basic skills areas identified by the National Coun- 
cil of Supervisors of Mathematics, Development will stress 
the following: (a) appropi'iateness of mathematical content; 
(b) ease of program use; and (c) use;, of color graphics and 
animation for increased motivation/user-involvement, and^ 
effectiveness of communication. Elementary teachers will 
be involved in the development of the programs, and the 
programs will be field-tested in public schools. 

jAward Number: SED80-J2268(NSF/|M1E) 
Award Amount: S25,048 

Duration: July 1 , 1980— December 31, 1982 % 



Drexel University « 
Philadelphia, PA 19104 

JohnH.Stall^ . ' 

Computer Graphics In a High SchQai Mathematics Lab^ 

oratory ^ 

' -. ■ . 

This project will develop a seriesof microcomputer-based 
mathematics eyKeriments designed to accompany a high 
school course i!a^elementary mathematical ft(nc|ioiiS, The 
experiments will constitute a laboratory course which will, 
make use of interactive computer graphics as a means ibr 



developing mathematical insights and for otherwise motiva-. 
ting and enhancing the learning of mathematics. These ex- 
periments will bie designed to encourage the use of inductive 
reasoning processes. 

A team of mathentaticians, mathematics educators, and , 
computer scientists will design, develop, and field test the 
laboratory course. The team will produce Jhe necessary _ 
software, a student laboratory manual with worksheets, and ' 
a teacher's guide. The project will be a cooperative pne 
including the school district of Philadelphia. The school 
district will contribut^personnel aiib make possible a class- 
room test of the ma'Rrials. 

Results of the project will be presented aflocal and national 
professional meetings. The materials will be demomtrated 
at in-service courses for teachers in the Philadelphh^area 
and will be made available to other school systems and in- 
dividual teachers throughout the country. 

AwardNumber: SED80-I2532(DISE) 
Award Amount: $123,000 
Duration: September SO, 1982 



Swarthmore College 

Swarthmore, PA 19081 " 
Eugene A. Kiotz ^ ^ 

A Computer Graphics Learning Environment for High 
School Trigonometry 

This project will create a learning environment for high 
school trigonometry based on microcomputer color graphics 
units.Students can explore these Mni^on their own^or under 
the direction of a teacher. 

These user-oriented materials willi/e written so that they 
are highly visual in character, an'd they will encourage 
browsing among the lessons raithet than requiring the stu- 
dent to adhere to a predefined path. . 

The primary aifdience of the materials'is the high school 
academic-mainstream. High school teachers are part of the 
development team ahd the materials will be tested in two 
local high schools? A special effort will he made to assure 
that the materials are attractive to' woii^|i students. 

The product of the effort will be a number of interactive 
color graphics units, documented and tested, which can be 
used in learning trigbnometry. Fbr wide.diistribution^to 
^ 'potential users, these materials will be submitted to CON- 
DUIT and NJicroSlFT (a clearingliouse' for pre-coll6ge 
computer-based matierials supported by the National Insti- 
tute of Education), 

AwardNumber: SED 80-24474 (NSF/N IE) 

Award Amount: $149,799 

Duration: May 15, 1981— April 30, 1983 

/ ■ 



University of Pittaburgh - ^ 

1028 Cathedral of Learning 

Pittsburgh, PAi5261 * 

Laurm B. RMnIck / 

Semantics of Arithmetic: Teaching Understanding and 
Computational Skill via Computer 

This project will use small computers to provifle basic in- 
struction in arithmetic. The instruction will connect perform- 
ance of the computational algorithms to linder^tanding of 
the underlying mathematical principles. The instructional 
program will be based on principles derived from empirical 
study and theoretical analysis of an imports part of elemen- 
tary school mathematics, i.e:, arithmetic procedures that 
depend upon a knbwjec^e of place value. The program builds 
understimding of these procedures by helping the child^de- 
velop detailed correspondence between two systems for 
representing numbers (using blocks as well as wriUen nota- 
tion) and arithmetic operations in those systems. The pro- 
gram will provide practical instruction, usable in classrooms 
at reasonable cost, as well as an opportunity to test the 
validity of a developing theory of the origin;of arithmetic 
errors and ways of preventing these errors through mean- 
ingful instructions. ^ 

AwirdlMumbcr: SED80-12S1 1 (RISE/D'ISE) ' 
A war(| Amount: SI 52.256 * ) 
Duratloii: September 1, 1980— August 31, 1982 



Christian Brothers College 
650 E. Pari<way South 
Memphis, IN 38104 

Jo«IBaum«y«r 

Using a Visual Technique to Teach Ht^h School Stu- 
dents the Concept of Variables In polynomials 

This project will assist students wno have drfficulty in the 
manipulation of the basic symbol/ used in introductory^ al- 
gebra. This difQculty leads to^ailure to understand the 
true nature oT a poly npmiaLa^ precludes the further study 
of mathematics. Four obL^ilves are to be attained: (I) the 
student willjearn to use Vpoly boxes'' in order to^understand 
the concept of a variaple polynomial (thf polybox'' is a 
visual device that replices the variatble ''x'' in a way that 
is visually more obyimls than standard notation); (2) soft- 
ware for computer effograms will be written to use ''poly- 
boxes'' with a vis^l display on an interactive display 
terminal which includes feedback from a small computer; 
(3) students will use the Software in lessons devised as a 
module for, classroom instruction or self-paced instruction 



to learn the manipulation of basic polynomials and to ob- 
^tain a. better understanding of the nature of a polynomial; 
and (4) the module^ consisting of five lesson pl^fi^^i^uding 
^he typical teacher aids^of performance objectives and.tests 
and written in a programmed learning self-paced mode, will 
be prepared and packaged. This project is geared to the 
I Ith and 12th grade student taking algebra and^or junior 
college student or college freshman taking introductory 
college algebra. The evaluation and dissemination will^take 
place in a'friipt classroom with students and in a woi'kshop 
with secondary school teachers of algebra. Teachers will 
evaluate this project relative to the usefulness of the module 
in their individual classrooms. 

AwardNumber: SED80-125i«(DISE) 
Award Amount: S34,I06 " . 

Duration: September 1 , 1980— February 28, 1983 



\ 

WICAT,lnc. 

' Learning Design Laboratoried v 
1160 South State, Suite 10 ' ^ 

Orem. UT 84057 

C. Victor Bundarson 

Mental Errors In Arithmetic Skills: Their Diagnosis and 
Remediation in Pre-Coilege Students 

This project will study methods of diagnosing consistent 
mental errors (termed cognitive bugs) exhibited by students ^ 
in elementary arithmetic, the frequency and stability of such 
errors, and ways to remedy the errors using a microcomputer. 
Three populations will be involved in the study: third to 
Fifth graders in Orem, Utah; fourth to sixth graders in Salt 
Lake City (including students from the middle class, urban 
poor, and minority groups); arid teenaged juvenile delin- 
quents in Salt Lake City alternative schools. The objectives 
are the following: (I) to develop cognitive diagnostic models 
and tests in subtraction, multiplication, and addition of 
fractiShs; (2) ip obtain data to determine the need for com- 
puteri;^ed diagnostic testing for each of the three areas; (3) to 
develop, if the cognitive bugs are frequent enough and 
stable, microcomputer-based diagnostic tests to follow ' 
paper arid pencil screening tests; (4) to develop microeom- 
puter^ba^d remediation programs ^to structure a remedial 
interchange between a stu^dent^nd tutor. 

The diagnostic ancl reipedial programs will be evaluated 
in field experiments. Tht materials will made available to 
interested parties upon request. Research findings will be 
disseminated via presentation at national conferences and 
publication in professional journals. 

AWard Number: SED 80- r2500 (RISE/DISE) 
Award Amount: $141,544 

Duration: September IS, 1980— August 3 1, 1982 
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Virginia CommonweaHh University 
901 W68t Fratiklln Street . 
Richmond, VA 23284 

J. Rlchara Morris 

Graphing In High School Level Algebra and Trigonometry 
tor Adults . 

A^soflware pdckage of IS to 20 graphing lessons intended 
for us(^ on a computer graphics terminal will be developed 
by three members of the Mathematical Sqences Depart- 
ment at Virginia Commonwealth University. This package 
will be used by students on an individual and personalized 
basis with the help of a qualiried teaching assistant. The 
software will augment existfhg courses in elementary alge- 
bra* intermediate algebra and trigonometry. The content of 
these courses is the same as that found at grade levels lO 
through 12. Each lesson in the software package will be 
written so that the student is ah active participant in the 
graphing process. 

Appropriate testing will take place at each stage ui devel- 
opment to insure the effectiveness of the graphing lessons. 
When the software is complete, a control group and an ex- 
perimental gr6up will be selected from among the groups of 
students of age 25 and over. Both student achievement and 
attitude will be assessed. Guidelines established by CON- 
DUIT will be used as a basis of project organization and 
management. The software and the new knowledge which 
result from the project will be disseminated. 

AwardNumber: SED80-I2447(NSF/NIE) 

Award Amouat: $55,494 ' ^ 

Duration: July 1, 1989— December 31, 1982 



University of Washington 
Educational Assessment Center 
4535 Schmitz Hall PB-30 
Seattle WA 98105 ^ 

James M.Laffey 

Mathematics In Biology: Computer-Controlled Video- 
disc Materials tor Women and Minorities (High School 
and Undergraduate Level) 

This project will^teach mathematics within the context of 
biology to women and minority students who areinterested 
in careers in the life and health ^pncM. The project will 
use an intelligent (computer-controlled) videodisc system 
and the material, will be suitable for use in high school, 
community college or university environments. Four mod- 
ules will be developed on the topics of proportional rea- 
soning, measurennent and notation, function^ land their re- 
presentation, and sampling. The results will be reported in 
the appropriate journals. Presentations will be made at 




national meetings and the videodisc will be available, on a 
cost-recovery basis, from the Univesity of Washington? 

AwardNumber: SED80-24346(DISE) 
Award Anoont: $117,400 
: Duration: , July 15, 1981— December 3 (, 1983 

* ■ ^- , * 

Carroll College . ' ' 

100 N. East Avenue 
Wauke^a, Wl 53186 . 

Gerald LJaaaca ' 

Geometric Visualization: Dynamic Graphics to Develop 
Mathematical Perception and Intuition In t^re-CalQtflus 
Students • 

This project is a joint'effort between Carroll College and 
the Waukesha Public Sctfool System. Its primary purpose is 
to improve the teaching of pre-calculus cour^bs through the 
introduction of geometric visualization techniques using 
the graphics capabilities of low-cost microcomputers and 
television displays. The approach will be to promote under- 
standing, using geometric representation and interpreta- 
tipn. An equally important goal is to introduce a prototype 
for designing graphics software to be used throughout 
mathematics and science education. This software will be 
de3igned in such a way as to be easily transported across 
hardware, graphics devices, and dialects of BASIC. The 
project revolves around the concept that there are many 
topics in mathematics' that can be better, presented and 
understood with the aid of dynamic graphics. To insure 
widest possible use, the software will be designed so that 
the instructor need only turn on the machine and start the 
program. The package would then present the material in 
English with appropriate prompts and a clear indication of 
the options available at each step. The project will be dis- 
cussed at national* meetings, papers will be submitted to 
professional journals, and the courseware and documentar 
tion will be disseminated initially through' Carroll College 
and CONDUIT. ^ 

Award Nomber: SED80-I24S7(DIS£) 
' AwardAmdunt: $149,327 / 
Duratioa: September IS, ra80— August 31, 1982 

Racine U^nlf led School District 

2220 Northwestern Avenue ' j ^ 

Racine, Wl 43404 

Walter R.Kaateiiachmldt ^ 

A High School tourse Integrating Statlitles and Com- 
puter Programming 

The goal of this project is to design, conduct, and evaluate 
a high school course which integrates non-calculus statistics 
with computer programming: The product will be an in* 

■ s 
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' structor's course guide with associated student materials. 

. (e.^./programming exercises, statistical problems to be solved 
with the computer). The computer will be used for three pur* 
poses: ( I ) to teach programming in the BASIC language; (2) 
to serve as a sophisticated computational tool for statistical 
calculations; and (3) to'display^commercial statistical pro* 
grams which simulate experiments too costly or too time* 
consuming to be conducted by high school students. As 
students progress thVough the course, they will gradually 
build a statistics package which can be used at the end of the 
course to analyze a practical problem requiring statistical 
treatment.' 

Potential outcomes of the course are projected as follows: 
(a) by wpiting and interacting with their own computer pro-* 
grams, students will become more knowledgeable of com- 



puter capabilities and limitations; (b) through'the teaching 
of computer programming the st&dent's problem-solving 
capabilities will be heightened by careful analysis of a problem 
and the steps reqi^red to complete it successfully; (c) the 
selection of statistical problems for computer programming 
will result in a more thorough understanding of the statis- 
tical concepts and formulas. Students will usqself-ddsigned 
computer programs t^ do involved calculations which, done 
manually, would require inordinately large a;nounts of time* 
Students thus» will be able to spend more time interpreting 
the results of their calculations; 

Award Number: SED 80-242 12 (NSF/NI E) 
Award Amount: $31,623 

Duration: July 15. 1 98 1 ^December 31. 1982 
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SELECTED RELATED PROJECTS SUPPORTED IN EARLIER HSCAL YEARS 



' In the fast ten years, the Science and Engineering Educa- 
* tion Directorate of the N^ticftial Science Foundation has 
invested over SSO iriillion^in computer*related activities. 
.A signiHcant proportion of that investment was made by 
the Development in Science Education Program and its 
predece^sojg. ' 

Many pr^cts have been supported over the years; only a 
few of the projects which involve pre-college mathematics 
and cc^i^i^ng are described here. Also; several principal 
investigators who received awards for work on pre-college 
mathematics using computers in Fiscal Years 1980 and T98l> 
have received earlier grants to work on this topic. These, 
earlier awards arc not included in the following list. 

Additional projects in mathematics using computing acr 
tivities jre discussed in Learning Alternatives In U.S. Edu- 
cation: Where Student and Computer Meet. Hunter, Beverly, 
et al.. Educational Technology Publications, Englewood 
Cliffs. New Jersey 07362. 1975. 



University Of California, Irvine 

Physics Computer Development Project 

Irvine. CA 92717 

AHr«dBork 
Richard Ballard 
Joaaph Maraaco 

Computer Graphics in Learning 

The project explored the use of interactive graphics pri- 
marily as an aid in learning beginnin^physics and the related 
mathematics. / . 

Award Number: SED 74-20289 
Awird Amount: $660,933 
Duration: 36 months 



University of Denver 

Department Of Mathematics and Computer Science 
College of Arts & Sciences 
Denver, CO 80208 

William S.Dorn 

Computing and Mathematics Curricuium Prelect 

This project developed a secondary school mathematics 
curriculum which integrated the use of computers. 

Award Number: G J-308 ( 1 969) 



Award Amount: 
Duration: 



$388,200 
24 months 



Illinois Institute of Technology 
Physics Department 
Chicago. IL 60616 

Harold Welnstocic 

Computer-Based Interdisciplinary SelMnstructionaL 
Modules 

The project produced a sequence of self-contained, ma- 
chine-independent, computer-oriented student study manuals 
at the introductory college level in chemistry, mathematics, 
and physics. The manuals were prepared for both students 
and instructors who have minimal computer expertise and 
whose campuses provide limited computer facilities and 
► access. 

Award Numlwr: SED 74- 1 469 1 
Award Amount: SI 4 1,2 1 4 

Duration: 36 months . ' " ■ 



Stanford University 

Institute for Mathematical Studies In the Social Sciences 
vStanford, CA 94305 

Patrick Suppaa 

Experimental Teaching of Mathematics in the Elemen- 
tary School .' ' 

Materials were produced for computer-assisted instruc- 
tion for drill-and-practice in matheiHatics for supplemen- 
tary instruction in grades 1-6 and for a tutorial computer- 
based curriculum in logic and algebra for grades 4-8. 



Award Number: 
Award Amount: 
Duration: 



0-9173:0-18709 

S2,285.85l 

1959—1971 



University of IIHnols ' 
CERL 

Orti^ana. IL 61^01 « 
Donald L. Bitiar 

Demonstration of the PLATO IV Computer-Based Mdu^ 
cation System 

The main objective of the project was to implement and 
evaluate tht PLATO IV system at the elementary^ com- 
munity college, tind university levels. This central objective 
required the development and operation of programs in cur- 
riculum, system, software, and hardware development; inter- 
and intra-institutional coordination and liaison; systems 
operation, including maintenance, author/teacher training* 
and support and communications and evaluation. 



ERLC 




On^ of the curriculum ficvclopmeni and fidd jtesting 
activities under this project was the production of the 
PLATO Elementary Mathematics materials directed by Dr. 
Robert B. Davis. , . 

AwftrANwiWr: C-723 
Award Anout: $7,860,000 
DwalioB: 58 months 



Michigan Sta^e University 
East Lansing, Ml 48824 

HtrminD/Hughts 

Impact of Microcomputers on Teaching Math and 5c/* 
ence to Junior High School Students 

■■ .■ * 

This project focuses on the development df materials 
which make use of lo>v-cost microcomputers for teaching 
basic problem*solving skills in junior high school mathe- 
matics and science. 

Award Nttnbcr: SED79-I904S . 
Award Amoiiiit: $l27j00 
Duration: 30 months 



University of Montana 
Department of Computer Science 
Missoula, MT«59801 

RqbertP.Baraugh 

Development of a Course of Study fn Quantltatlva 
Methods tor Natural Science Students Just Using the 
BASIC Language 

This project developed a course of study emphasizing the 
formulation and solution of problemt originating jn the 
natural sciences using the BASIC language. The goal was 
the training of students to formulate hypotheses* to trans« 
late them into an operational complitcfr program^ and to 
^ analyze the results. Quantitative hypiotheset wer^ formulated 
directly into BASIC without the use bf mathematics as a 
middle language. 

AwliriNiiUifr: SED 74-19057 

AwsrdAiMiMl: SIOSJOO 

DeratlM: June6« l974--*September30, 1976 



Dartmouth College 
Hanover, NH 03755 

Donald LKrelder 
Arthur W. Luehrmann, Jr. 

Computer^Based Course Materials tor Introductory Unl^ 
varsity Mathematics, Physics, and Engineering 

This project developed a new introductory sequence of 
calculus courses coordinated with both a new physics and 
ne>y engineering course. The overall objecti vie of the calculus 
course was to integrate the use of the computer into the first 
two years of college mathematics. 

AwardNumbcr: GJ-6S0(I970) 
Award Amount: $388,200 
Duration: 24 months 

\ #» 

University of Pittsburgh 
Pittsburgh, PA 15260 

Thomas A. Dwyer 

A Computer-Based High School Mathematics Labora- 
tory (Soloworks) • , 

Soloworks developed a basically new approach to using 
technology in support of human learning. The emphasis was 
on the use of computers to provide flexible, highly interactive, 
experiential/creative worlds for learners of high school age. 
Project Soloworks was aimed primarily*at secondary school 
mathematics, science, and computer science programs. 

Award Number: SED 73-0732 1 
Award \niouiit: $523,77p 
Duration: 42 months 



Mitre Corporation 

1820 Dblley Madison Boulevard 

McLean, VA 22102 

JohnLVolk 

Demonstration and Evaluation otthe TICCIT Computer^ 
Based Education System 

y The Mitre Corpdration« in collaboration with Brigham 
Young University, devefoped dnd operated a minicomputer- 
based CAI system^ TICCiT« designed for use by cornmunity 
colleges. This required ihe development and integration of 
hardware and software systems, as well as interrelatiortships 
with jthe college faculty aiid staff. Courseware was written 
for English and for mathematics instruction. . 

AwardNumkcr: 0729(1972) V 
Award Amouat: $S« 100,000 
Daratioa: S4 months 



